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Emotional  Behavioral  Emotional  Behavioral 
Enthusiasm  Action initiation  Boredom  Passivity 
Interest  Effort/Exertion  Disinterest  Giving up 
Enjoyment  Attempts/Persistence  Sadness  Withdrawal 
Satisfaction  Intensity  Frustration/Anger  Inattentive 






























































































































































Participant  Gender  Age  Race  ADHD Type  Meds 
Jane  F  16  Caucasian  Inattentive  No 
John  M  12  Asian  Combined  No 
Aaron  M  15  African American  Combined  Yes 
Blake  M  12  African American  Combined  Yes 
Caleb  M  10  Caucasian  Combined  Yes 
Dante  M  13  Caucasian  Combined  Yes 
Eli  M  12  Caucasian  Combined  Yes 
Fynn  M  17  African American  Inattentive  No 
Galen  M  10  African American  Inattentive  No 


















































































































‐‐‐  ‐.55  .60  ‐.45 
Behavioral 
Disaffection 
‐.42  ‐‐‐  ‐.52  .67 
Emotional 
Engagement 
.53  ‐.41  ‐‐‐  ‐.60 
Emotional 
Disaffection 




































































































































































































































































































































































































































































































































































































































































































































































































































Effect Size Measure  Small  Medium  Large 
Cohen’s d (d)  .20  .50  .80 







































































































Instrument  M  SD  M  SD  M  SD 
SARAC  53.50  9.372  56.90  11.050  55.90  11.733 
T‐SARAC  51.30  7.558  53.00  8.511  52.10  8.672 
FAB  14.80  2.936  16.40  2.011  n/a  n/a 
Theta/Beta*  7.829  1.511  5.754  .455  7.749  1.142 































































































































































































































































































































































































































   Pre‐treatment     Post‐treatment     Follow‐up 
   Dis.  Eng.  Δ  Dis.  Eng.  Δ  Dis.  Eng. 
Jane  3  1  6  0  4   ‐‐  0  4 
John  6  1  4  2  1  4  0  3 
Aaron  0  4  ­­   0  4  ­1  0  3 
Blake  1  2  2  1  4  ­­   1  4 
Caleb  4  2  3  2  3  ­1  2  2 
Dante  4  1  1  3  1  ­4  6  2 
Eli  0  3  ­1  1  3  ­6  5  1 
Fynn  1  1  3  1  4  ­3  2  2 
Galen  1  2  1  0  2  2  0  4 
Hayden  0  3   ‐‐  0  3  ­2  1  2 



























Prompt  M  SD  M  SD 
Conceptualization  2.0  .471  2.2  .919 
Mental flexibility   2.6  .699  3.0  0.0 
Programming   2.3  .949  2.8  .422 
Sensitivity to interference   2.3  1.059  2.5  .972 
Inhibitory control   2.6  .699  2.9  .316 


















































































































 SARAC  Engagement  Disaffection  TOTAL (80) 
  Pre     Post  3‐w  Pre  Post  3‐w  Pre  Post  3‐w 
Behavioral (20)  11  14  11  8  12  8       
Emotional (20)  14  16  12  13  16  12       
Engagement & 
Disaffection (40) 


























TSARAC  Engagement  Disaffection  TOTAL (80) 
  Pre     Post  3‐w  Pre  Post  3‐w  Pre  Post  3‐w 
Behavioral (16)  6  4  4  10  10  9       
Emotional (En‐16, D‐32)  7  6  5  20  24  24       







  Pre‐treatment  Post‐treatment  3‐wk Follow‐up 
Reading – no distraction  8.60  7.08  6.07 
Reading with distraction  11.36  6.84  5.48 
Video – no distraction  10.41  6.04  6.63 
Video with distraction  9.39  6.19  10.41 
























































































































































































































SARAC  Engagement  Disaffection  TOTAL (80) 
  Pre     Post  3‐w  Pre  Post  3‐w  Pre  Post  3‐w 
Behavioral (20)  15  12  15  11  10  10       
Emotional (20)  9  10  10  10  9  15       
Engagement & 
Disaffection (40) 

























TSARAC  Engagement  Disaffection  TOTAL (80) 
  Pre  Post  3‐w  Pre  Post  3‐w  Pre  Post  3‐w 
Behavioral (16)  7  6  6  7  9  9       
Emotional (En‐16, D‐32)  9  8  8  21  21  20       





















  Pre‐treatment  Post‐treatment  3‐wk Follow‐up 
Reading – no distraction  2.88  5.69  8.28 
Reading with distraction  5.38  6.76  8.59 
Video – no distraction  4.12  4.64  6.62 
Video with distraction  4.06  4.87  4.61 











































































































































































































SARAC  Engagement  Disaffection  TOTAL (80) 
  Pre     Post  3‐w  Pre  Post  3‐w  Pre  Post  3‐w 
Behavioral (20)  20  18  19  16  12  14       
Emotional (20)  16  11  14  17  14  14       
Engagement & 
Disaffection (40) 


























TSARAC  Engagement   Disaffection   TOTAL (80) 
  Pre    Post  3‐w  Pre  Post  3‐w  Pre  Post  3‐w 
Behavioral (16)  14  14  14  14  15  12       
Emotional (En‐16, D‐32)  14  15  15  25  27  26       















  Pre‐treatment  Post‐treatment  3‐wk Follow‐up 
Reading – no distraction  5.17  6.03  7.50 
Reading with distraction  5.54  4.51  10.32 
Video – no distraction  6.36  3.18  7.16 
Video with distraction  5.97  3.12  5.70 

















































































































































































































SARAC  Engagement  Disaffection  TOTAL (80) 
  Pre     Post  3‐w  Pre  Post  3‐w  Pre  Post  3‐w 
Behavioral (20)  19  20  20  16  17  17       
Emotional (20)  17  20  18  15  14  17       
Engagement & 
Disaffection (40) 

















  Pre‐treatment  Post‐treatment  3‐wk Follow‐up 
Reading – no distraction  5.03  5.02  7.74 
Reading with distraction  4.92  5.41  7.74 
Video – no distraction  5.67  4.82  9.05 
Video with distraction  5.30  5.93  6.42 


































































































































































































































SARAC  Engagement  Disaffection  TOTAL (80) 
  Pre     Post  3‐w  Pre  Post  3‐w  Pre  Post  3‐w 
Behavioral (20)  17  19  19  11  16  14       
Emotional (20)  14  19  17  10  20  15       
Engagement & 
Disaffection (40) 



































TSARAC  Engagement   Disaffection   TOTAL (80) 
  Pre    Post  3‐w  Pre  Post  3‐w  Pre  Post  3‐w 
Behavioral (16)  8  10  12  8  11  11       
Emotional (En‐16, D‐32)  13  14  12  25  24  27       





















  Pre‐treatment  Post‐treatment  3‐wk Follow‐up 
Reading – no distraction  9.38  9.12  8.90 
Reading with distraction  9.94  8.61  7.86 
Video – no distraction  9.14  9.33  10.01 
Video with distraction  10.02  8.26  7.86 





















































































































































































































SARAC  Engagement  Disaffection  TOTAL (80) 
  Pre     Post  3‐w  Pre  Post  3‐w  Pre  Post  3‐w 
Behavioral (20)  10  10  13  9  11  5       
Emotional (20)  9  8  6  14  14  13       
Engagement & 
Disaffection (40) 












































TSARAC  Engagement   Disaffection   TOTAL (out of 
80) 
  Pre    Post  3‐w  Pre  Post  3‐w  Pre  Post  3‐w 
Behavioral (16)  7  9  9  7  7  7       
Emotional (En‐16, D‐32)  8  11  11  20  18  18       



















  Pre‐treatment  Post‐treatment  3‐wk Follow‐up 
Reading – no distraction  8.3  6.41  29.04 
Reading with distraction  6.94  5.85  8.8 
Video – no distraction  6.62  3.37  5.53 
Video with distraction  7.42  5.59  10.46 










































































































































































































































SARAC  Engagement  Disaffection  TOTAL (80) 
  Pre     Post  3‐w  Pre  Post  3‐w  Pre  Post  3‐w 
Behavioral (20)  15  13  15  15  14  16       
Emotional (20)  11  15  14  16  17  16       
Engagement & 
Disaffection (40) 


























TSARAC  Engagement   Disaffection   TOTAL (80) 
  Pre    Post  3‐w  Pre  Post  3‐w  Pre  Post  3‐w 
Behavioral (16)  9  9  8  10  6  5       
Emotional (En‐16, D‐32)  12  11  10  24  26  21       














  Pre‐treatment  Post‐treatment  3‐wk Follow‐up 
Reading – no distraction  6.66  5.28  6.57 
Reading with distraction  5.74  0.48  5.57 
Video – no distraction  7.47  7.81  5.98 
Video with distraction  23.25  6.56  6.57 




















































































































































































SARAC  Engagement  Disaffection  TOTAL (80) 
  Pre     Post  3‐w  Pre  Post  3‐w  Pre  Post  3‐w 
Behavioral (20)  13  15  12  8  10  9       
Emotional (20)  12  12  12  12  14  14       
Engagement & 
Disaffection (40) 

























  Pre‐treatment  Post‐treatment  3‐wk Follow‐up 
Reading – no distraction  5.93  5.03  3.67 
Reading with distraction  6.31  3.04  4.04 
Video – no distraction  6.05  5.64  6.27 
Video with distraction  6.00  6.02  4.21 
































































































































































































































SARAC  Engagement  Disaffection  TOTAL (80) 
  Pre     Post  3‐w  Pre  Post  3‐w  Pre  Post  3‐w 
Behavioral (20)  13  17  18  15  16  15       
Emotional (20)  13  16  17  17  17  20       
Engagement & 
Disaffection (40) 


























TSARAC  Engagement   Disaffection   TOTAL (80) 
  Pre    Post  3‐w  Pre  Post  3‐w  Pre  Post  3‐w 
Behavioral (16)  8  8  8  7  6  7       
Emotional (En‐16, D‐32)  10  10  12  23  25  28       










  Pre‐treatment  Post‐treatment  3‐wk Follow‐up 
Reading – no distraction  3.71  4.09  6.86 
Reading with distraction  3.92  4.45  5.84 
Video – no distraction  3.72  3.83  6.06 
Video with distraction  3.46  5.65  6.05 















































































































































































SARAC  Engagement  Disaffection  TOTAL (80) 
  Pre     Post  3‐w  Pre  Post  3‐w  Pre  Post  3‐w 
Behavioral (20)  16  14  15  12  12  11       
Emotional (20)  12  12  14  14  13  13       
Engagement & 
Disaffection (40) 









































TSARAC  Engagement   Disaffection   TOTAL (80) 
  Pre    Post  3‐w  Pre  Post  3‐w  Pre  Post  3‐w 
Behavioral (16)  10  11  9  11  12  12       
Emotional (En‐16, D‐32)  11  10  10  25  27  28       







  Pre‐treatment  Post‐treatment  3‐wk Follow‐up 
Reading – no distraction  13.34  6.64  9.88 
Reading with distraction  15.09  5.12  7.21 
Video – no distraction  8.96  8.99  7.21 
Video with distraction  25.64  8.84  11.22 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A)  Not at all true    B) Not very true  C) Sort of true            D) Very true 
2.  I enjoy learning new things in class. 
A)  Not at all true    B) Not very true  C) Sort of true            D) Very true 
3.  When we work on something in class, I feel discouraged.   
A)  Not at all true    B) Not very true  C) Sort of true            D) Very true 
4.  In class, I do just enough to get by.   
A)  Not at all true    B) Not very true  C) Sort of true            D) Very true 
5.  Class is fun. 
A)  Not at all true    B) Not very true  C) Sort of true            D) Very true 
6.  In class, I work as hard as I can. 
A)  Not at all true    B) Not very true  C) Sort of true            D) Very true 
7.  When I’m in class, I feel bad.   
A)  Not at all true    B) Not very true  C) Sort of true            D) Very true 
8.  When I’m in class, I listen very carefully. 
A)  Not at all true    B) Not very true  C) Sort of true            D) Very true 
9.  When I’m in class, I feel worried.   







A)  Not at all true    B) Not very true  C) Sort of true            D) Very true 
11..When I’m in class, I think about other things.   
A)  Not at all true    B) Not very true  C) Sort of true            D) Very true 
12.  When we work on something in class, I feel interested. 
A)  Not at all true    B) Not very true  C) Sort of true            D) Very true 
13.  Class is not all that fun for me.   
       A)  Not at all true    B) Not very true  C) Sort of true            D) Very true 
14.  When I’m in class, I just act like I’m working.   
A)  Not at all true    B) Not very true  C) Sort of true            D) Very true 
15.  When I’m in class, I feel good. 
A)  Not at all true    B) Not very true  C) Sort of true            D) Very true 
16.  When I’m in class, my mind wanders.   
A)  Not at all true    B) Not very true  C) Sort of true            D) Very true 
17.  When I’m in class, I participate in class discussions. 
A)  Not at all true    B) Not very true  C) Sort of true            D) Very true 
18.  When we work on something in class, I feel bored.   
A)  Not at all true    B) Not very true  C) Sort of true            D) Very true 
19.  I don’t try very hard at school.   
A)  Not at all true    B) Not very true  C) Sort of true            D) Very true 
20.  I pay attention in class. 







 Date:             Participant ID:               
Student's Achievement-Relevant Actions in the Classroom  









When we start something new in class, this student…     
1.  participates in discussions………………………………………… 1 2 3 4 
2.  doesnʼt pay attention………………………………………………. 1 2 3 4 
3.  is enthusiastic…………………………………………….………… 1 2 3 4 
4.  thinks about other things………………………………………….. 1 2 3 4 
5.  seems restless……………………………………………………… 1 2 3 4 
************************************************************************** ***** ***** ***** ***** 
In my class, this student…     
1.  works as hard as he/she can……………………………………... 1 2 3 4 
2.  does just enough to get by………………………………………... 1 2 3 4 
3.  seems interested ………………………..………………………… 1 2 3 4 
4.  is anxious…………………………………………………………… 1 2 3 4 
5.  is angry……………………………………………………………… 1 2 3 4 
6.  does more than is required……………………………………….. 1 2 3 4 
7.  seems unhappy……………………………………………………. 1 2 3 4 
8.  comes unprepared………………………………………………… 1 2 3 4 
************************************************************************** ***** ***** ***** ***** 
When working on class work in my class, this student…     
1.  appears worried……………………………………………………. 1 2 3 4 
2.  seems to feel good ………………………………………………... 1 2 3 4 
3.  appears frustrated………………………………………………….. 1 2 3 4 
4.  appears involved…………………………………………………… 1 2 3 4 
5.  seems uninterested………………………………………………... 1 2 3 4 
************************************************************************** ***** ***** ***** ***** 
When I explain new material, this student…     
1.  doesnʼt seem to care………………………………………………. 1 2 3 4 
2.  listens carefully…………………………………………………..…. 1 2 3 4 
************************************************************************** ***** ***** ***** ***** 
When faced with a difficult problem or assignment in my class, 
this student… 
    
1.  “attacks” it…………………………………………………………… 1 2 3 4 
2.  gives up quickly…………………………………………………….. 1 2 3 4 
3.  becomes frustrated………………………………………………… 1 2 3 4 
4.  doesnʼt even try…………………………………………………….. 1 2 3 4 
5.  gets angry…………………………………………………………… 1 2 3 4 
6.  just keeps trying……………………………………………………. 1 2 3 4 
************************************************************************** ***** ***** ***** ***** 
When this student doesnʼt do well on a test or assignment in 
class, he/she… 
    
1.  feels terrible………………………………………………………… 1 2 3 4 
2.  bounces back………………………………………………………. 1 2 3 4 
3.  is devastated……………………………………………………….. 1 2 3 4 
4.  gets angry…………………………………………………………… 1 2 3 4 
5.  gets depressed……………………………………………………... 1 2 3 4 







































































































































































































































































































































































































































































































































































































































Research Study Assent Form 
Study Title: An Investigation of Brain Games as a Potential Non-pharmaceutical   
Alternative for the Treatment of ADHD 
Researchers: 
Stacy Wegrzyn (researcher) 404-428-0133 




   
My name is Stacy Wegrzyn. I am from Kennesaw State University. 
• I am inviting you to be in a research study about playing brain games, like Nintendo 
DS Brain Age, as a way to help treat ADHD so students can focus better in class. I 
am hoping to find something that students can do to help their ADHD instead of 
taking medicine. 
 
• Your parent knows we are going to ask you to be in this research study, but you get 
to make the final choice.  It is up to you.  If you decide to be in the study, we will ask 
you to come to Kennesaw State University three times to work with us for about an 
hour. We will be doing several activities. For one activity, we will ask you six 
questions that will help us see how well you can focus. Then we will do an EEG, 
which is a test where we put a cap on your head and sensors will show us your brain 
activity on a computer screen. This does not hurt. While you are wearing the cap, we 
will show you a short movie and ask you to answer a couple of questions about it. 
Then we will give you a short story to read and ask you a couple of questions about 
it. Next you will answer some questions about how well you focus in school. We 
would like to make a video of your session so that we can go back and look at how 
things went. Nobody will see this video except for the researchers, and we won’t 
record you without your permission. Finally, we will show you how to use the brain 
game that you will be playing. For 5 weeks, you will play brain games for 20 minutes 
before school each day. Then when you get home from school each day, you will 
write down a few notes about how you behaved and felt about school that day.  
 
• Our hope is that the use of brain games will help you focus so you can do better in 
school. Also, your participation could help us find help for many other people that 
have ADHD and need help, but maybe don’t want to take medication. 
 
• We don’t expect anything bad to happen to you if you decide to participate in this 





Kennesaw State University, or might feel a little discomfort when answering 
questions about how they feel about school. 
 
• If anything in the study worries you or makes you uncomfortable, let us know and 
you can stop. There are no right or wrong answers to any of our questions.  You 
don’t have to answer any question you don’t want to answer or do anything you don’t 
want to do.   
 
• Everything you say and do will be private.  We won’t tell your parents or anyone else 
what you say or do while you are taking part in the study.  When we tell other people 
about what we learned in the study, we won’t tell them your name or the name of 
anyone else who took part in the research study.  
 
• You don’t have to be in this study.  It is up to you. You can say no now or you can 
change your mind later.  No one will be upset if you change your mind.  
 
• You can ask us questions at anytime and you can talk to your parent any time you 
want.  We will give you a copy of this form that you can keep.  Here is the name and 
phone number of  someone you can talk to if you have questions about the study: 
 
 Name: Stacy Wegrzyn       Phone number: 404-428-0133 
 
• Do you have any questions now that I can answer for you? 
 
IF YOU WANT TO BE IN THE STUDY, SIGN OR PRINT YOUR NAME ON THE LINE 
BELOW: 
Put an X on this line if it is okay for us to record you __________ 
_______________________________________  __________________ 
Child name and signature      Date 
--------------------------------------------------------------------------------------------------------------------- 
Parent/Guardian, please check which of the following applies: 
 Child is capable of reading and understanding the assent form and has 
signed above as documentation of assent to take part in this study. 
 Child is not capable of reading the assent form, but the information was 
verbally explained to him/her.  The child signed above as documentation of 
assent to take part in this study. 
____________________________________________________________________ 
Name of parent/guardian who gave consent for child to participate 
_______________________________________  __________________ 


































































































Signature of Guardian, Date              Guardian’s Phone #            Guardian’s 
email 
(If participant is under the age of 18) 
 
 
 
 
 
           ___________________________________________________________________________________________________ 
PLEASE SIGN BOTH COPIES, KEEP ONE AND RETURN THE OTHER TO THE INVESTIGATOR 
Research at Kennesaw State University that involves human participants is carried out under the 
oversight of an Institutional Review Board.  Questions or problems regarding these activities should 
be addressed to the Institutional Review Board, Kennesaw State University, 1000 Chastain 
Road, #0112, Kennesaw, GA 30144‐5591, (678) 797‐2268. 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Appendix T 
Research Questions and Related Data Analysis 
Research Questions and Hypotheses  Qualitative Data and Analyses  Quantitative Data and Analyses 
RQ. 1: What effect does the daily use of NDSBA have on 
theta/beta ratios of the ongoing EEG of students with 
ADHD?  
RQ. 1. H1: The post‐treatment theta/beta ratios will be 
significantly lower than the pre‐treatment theta/beta 
ratios. 
N/A  ‐ pre‐treatment EEG 
‐ post‐treatment EEG 
‐ follow‐up EEG 
   ‐  theta/beta ratio analyzed  
   through repeated measures  
   ANOVA 
RQ. 2: What effect does the daily use of NDSBA have on the 
self‐reported engagement of students with ADHD? 
RQ. 2. H1: The post‐treatment SARAC scores will be 
significantly higher than the pre‐treatment SARAC scores. 
RQ. 2. H2: Aggregated data from journal entries will show 
patterns of increased engagement during the treatment 
period. 
RQ. 2. H3: Aggregated data from participant interviews 
will show patterns of increased engagement during the 
treatment period. 
‐ participant journals 
   ‐ entries organized in a chart  
   based on journal prompts /  
   deductive reasoning used to  
   look for patterns of  
   engagement versus  
   disaffection 
‐ post‐treatment /follow‐up 
interviews 
   ‐ organized in chart  
   separating data by session /  
   analyzed through direct  
   interpretation  
‐ pre‐treatment SARAC scores 
‐ post‐treatment SARAC 
scores 
‐follow‐up SARAC scores 
   ‐ repeated measures ANOVA 
RQ. 3: What effect does the daily use of NDSBA have on the 
teacher‐reported engagement of students with ADHD?  
RQ. 3. H1: The post‐treatment TSARAC scores will be 
significantly higher than the pre‐treatment TSARAC 
scores.  
N/A  ‐ pre‐treatment TSARAC 
‐ post‐treatment TSARAC 
‐ follow‐up TSARAC 
   ‐ repeated measures ANOVA 
Brain Games and ADHD     
 
 
258 
Research Questions and Hypotheses  Qualitative Data and Analyses  Quantitative Data and Analyses 
RQ. 4: What effect does the daily use of NDSBA have on the 
parent‐reported observance of ADHD symptoms?  
RQ. 4. H1: Aggregated data from parent questionnaires 
will show patterns of decreased observance of ADHD 
symptoms during the treatment period. 
‐ parent pre‐treatment 
questionnaire 
‐ parent post‐treatment 
questionnaire 
‐ parent follow‐up 
questionnaire 
   ‐ responses recorded on   
   organizational chart /  
   analyzed using inductive  
   reasoning and direct  
   interpretation 
N/A 
RQ. 5: What effect does the daily use of NDSBA have on the 
observer‐reported engagement of students with ADHD? 
RQ. 5. H1: There will be an increase in observer‐reported 
engagement at the post‐treatment lab session as 
compared to the pre‐treatment lab session. 
‐ observations of lab sessions: 
field notes and observation 
checklist  
   ‐ inductive reasoning and   
   direct interpretation used to  
   evaluate findings from lab  
   observations 
N/A 
RQ. 6: What effect does the daily use of NDSBA have on the 
executive functioning of students with ADHD? 
RQ. 6. H1: The post‐treatment FAB scores will be 
significantly higher than the pre‐treatment FAB scores. 
RQ. 6. H2: The post‐treatment VQ/RQ scores will be 
significantly higher than the pre‐treatment VQ/RQ scores. 
N/A  ‐ pre‐treatment FAB scores 
‐ post‐treatment FAB scores 
    ‐ paired samples t‐Test 
‐ pre‐treatment VQ/RQ 
‐ post‐treatment VQ/RQ 
‐ follow‐up VQ/RQ 
   ‐ repeated measures ANOVA 
 
 
